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Example /Write down the form of the particular solution to
y"+p(Dy+a(t)y=g(9

(a) g (t) = 16e7 sin(10t)

Acos(10t)+Bsin(10t)

Yp(t) = e’ (A cos(10t) + Bsin(10t))

(b) g(t) = (9% — 103t) cost

Yp(t) = (At* + Bt + C) cost + (Dt* + Et + F) sint

(c) g(t) = —e 2 (3 — 5t) cos(9t)

This final part has all three parts to it. First, we will ignore the exponential and write down a guess for.
— (3 — 5t) cos(9t)
The minus sign can also be ignored. The guess for this is
(At + B) cos(9t) + (Ct + D) sin(9t)
Now, tack an exponential back on and we're done.
Yp(t) = e % (At + B)cos(9t) + e 2 (Ct + D) sin(9t)

Notice that we put the exponential on both terms.

Ex
y" — 4y’ — 12y = 3e” + sin(2t) + te*

3 1 1 1
Yp(t) = —7e5t + ECOS(%) — %sin(%) — %(Zﬁ +1) et

Example 8 Write down the form of the particular solution to
y' +p)y +at)y=4g(t)

for the following g(t)’s.

(a) g(t) = 4 cos(6t) — 9sin(6t)

(b) g(t) = —2sint + sin(14¢) — 5 cos(14¢)

(c)g(t)=e™ +6

(d) g (t) = 6t — 7sin(3t) + 9

(e) g(t) = 10e' — 5te & 4 2¢ &

(f) g (t) = t*>cost — Stsint

(9) g(t) = 5e * + e * cos(6t) — sin(6t)




Solution
a)

A cos(6t) + Bsin(6t) + C cos(6t) + D sin(6t)

guess for the cosine guess for the sine
To fix this notice that we can combine some terms as follows.
(A + C)cos(6t) + (B + D) sin(6t)

Upon doing this we can see that we've really got a single cosine with a coefficient and a single sine with a coefficient and so we may as well
just use

Yp (t) = Acos(6t) + Bsin(6t)

b)

For this one we will get two sets of sines and cosines. This will arise because we have two different arguments in them. We will get one set
for the sine with just a £ as its argument and we’ll get another set for the sine and cosine with the 14t as their arguments.

The guess for this function is

Yp (t) = Acost + Bsint + C cos(14t) + D sin(14t)

d)
This one can be a litile tricky if you aren’t paying attention. Let’s first rewrite the function

g(t) = 61> — Tsin(3t) +9 as
g(t) = 612 + 9 — Tsin(3t)

All we did was move the 9. However, upon doing that we see that the function is really a sum of a quadratic polynomial and a sine. The
guess for this is then

Yp (t) = At*> + Bt + C + D cos(3t) + Esin(3t)
If we don't do this and treat the function as the sum of three terms we would get

At? + Bt + C + Dcos(3t) + Esin(3t) + G

e)

Ae' + (Bt + C)e ® 4+ De ®

Yp(t) = Ae' + (Bt + C)e ™

f)

Yp (t) = (At* + Bt + C) cost + (Dt* + Et + F) sint

g)

Yp (t) = Ae * + e * (Bcos(6t) + Csin(6t)) + D cos(6t) + E sin(6t)



H.W

(@) y" +3y —28y=Tt+e -1

(b) " — 100y = 9t%e'% + cost — tsint

(c)4y" +y—e2 sin(%) + GtCGS(%)

(d)4y” + 16y +1Ty=e 2 sin(%) + 6t cos(%)

€y +8y +16y=e ¥+ (2 +5)e ¥




